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1 .  INTHODUCTION 

Over  t h e  l a s t  two d e c a d e s ,  s t u d i e s  o €  
s a t e 1  1 i te i m a g e r y  a n d  a v a i l a b l e  s u r f a c e  r e p o r t s  
h a v e  documen ted  t h a t  t h r  S o u t h  P a c i f i c  Conver-  
g e n c e  Zone (SPCZ) and  S o u t h  A t l a n t i c  Convergence  
Z s n e  (SACZ) a re  t w o  o f  t h e  d o m i n a n t  c i r c u l a t i o n  
f e a t u r e s  i n  t h e  S o u t h e r n  Hemisphe re  t h r o u g h o u t  
much of  t h e  y e a r .  However ,  s i n c e  b o t h  f e a t u r e s  
f r e q u e n t l y  o c c u r ,  a t  l e a s t  i n  p a r t ,  i n  areas  
w h i c h  a r e  d a t a  s p a r s e  on a r o u t i n e  b a s i s ,  de-  
t a i l e d  a n a l y s e s  o f  t h e i r  t r o p o s p h e r i c  . s t r u c t u r e  
h a v e  n o t  b e e n  p o s s i b l e  u n t i l  r e c e n t l y .  The 
c o l l e c t i o n  o f  a n  enl iancpd d a t a  s e t  d u r i n g  KGE 
p r o v i d e d  s u c h  a n  o p p o r t u n i t y .  T h i s  p a p e r  uses  
o n e  o f  t h e  FGGE d a t a  s e t s  t o  c.xamine a n d  compare 
t h e  e n e r g e t i c s  o f  t h e  SPCZ and 
J a n u a r y  1979.  

a r e a s  d u r i n g  

R e c e n t  s t u d i r s  trave v e r i f i e d  t h a t  b o t h  the  
SPCZ and SAC2 w e r e  q u a s i - s t a t i o n . i r y  p e r s i s t e n t  
f e a t u r e s  of the. 1 a r g e - s c . l l e  c i r c u l a t i o n  p n t t r r n  
t h r o u g h o u t  most o f  J a n u a r y  1979 ( e . g . ,  KaIiiCy 
a n d  P a e g l e ,  1 9 8 3 ;  Huang ,and Vin<..ent,  1 9 8 5 ) .  
H s w e v e r ,  b o t h  f e a t u r e s  e i t h e r  d i s a p p e a r  o r  
weaken c o n s i d e r a b l y  i n  F e b r u a r y  ( K a l n e y  a n d  
P a e g l e ,  1983) .  I n  f a c t ,  Huang and  V i n c e n t  
( 1 9 8 3 )  a n d  t h e  p r e s e n t  r e s u l t s  s u g g e s t  t h a t  t he  
d e c a y  o f  t h e  SPCZ b e g a n  a b o u t  25 J a n u a r y .  
F u r t h e r m o r e ,  K a l n e y  a n d  Mo ( 1 9 8 5 )  p e r f o r m e d  a 
s e r i e s  o f  e x p e r i m e n t s  u s i n g  t h e  G U S  GCX and  
i n i t i a l  c o n d i t i o n s  on 5 J a n u a r y  :lnd 4 F e b r u a r y  
1979  t o  f o r e c a s t  t h e  e x i s t r n c e  tl1r::e wave 
f r a t u r v s  i n  J a n u a r y  a n d  t l l e i r  absent(< i n  
Fe b r  ua r y . 
i n  t h e  c o - e x i s t e n c e  ( o r  l a c k  t h e r e o f )  b e t w e e n  
t h e  S P C Z  and SACZ. They a l s o  found  t h a t  l a t e n t  
h e a t i n g  i n  t h e  S o u t h e r n  H e m i s p h e r e  t r o p i c s  was 
i m p o r t a n t  i n  m a i n t a i n i n g  t h e  wave a c t i v i t y  
a s s o c i a t e d  w i t h  t h e  SPCZ a n d  SACZ, w h e r e a s  
t o p o g r a p h y  was n o t  i m p o r t a n t .  

'ni e y  found  .i s i g n i f i c ii t i  t r P 1 a t i o n s  h i p 

The p u r p o s e  o f  t h e  p r e s e n t  p a p e r  i s  t o  
d i a g n o s e  t h e  e d d y  p o t e n t i a l  and  e d d y  k i n e t i c  
e n e r g y  b u d g e t s  of t h e  r e g i o n s  c o n t a i n i n g  t h e  
SPCZ and  SAC2 d u r i n g  t h e  p e r i o d ,  
1 9 7 9 .  
b o u n d a r y  t r a n s p o r t s ,  i s  u s e d .  
p e r i o d ,  t h e  SPCZ was c o n v e c t i v e l y  a c t i v e  from 
10-24 J a n u a r y  a n d  d e c a y e d  f rom 25-27 J a n u a r y  
(Huang a n d  V i n c e n t ,  1 9 8 3 ) .  w h e r e a s  t h e  SAC2 main- 
t a i n e d  i t s  i d e n t i t y  t h e  e n t i r e  p e r i o d .  E v i d e n c e  
o f  t h i s  i s  p r e s e n t e d  i n  F i g .  1 wh ich  shows t h r  
SPCZ and  SAC2 t r o p i c a l  , a r e a s  t h a t  c o n t a i n  v d l u e s  
o f  o u t g o i n g  longwave r a d i a t i o n  (OI,K) 5 2 2 5  Wm-2. 
T h i s  t h r e s h o l d  v a l u e  lins heen u s e d  by p r e v i u u s  

10-27 J a n u a r y  
A f u l l  s e t  o f  e n e r g y  e q u a t i o n s ,  i n c l u d i n g  

D u r i n g  t h e  

i n v t ? s t i g a t o r s  .is an i n d i c a t o r  o f  d e e p  c o n v e r t i v e  
a c t i v i t y .  I n  F i g .  1 ,  OLIt d a t . ~  Ii;ivv hct,n nv t ' r -  
a g e d  f o r  t h r w  t i m e  p e r i o d s  b. tsed on o b s e r v e d  
c h a r a c t e r i s t i c s  of t h e  SPCZ (Huang and  V i n c r n t ,  
1983 ,  1 9 8 5 ) .  I t  is  s e e n  t h a t  t h e  a r e a  encom- 
p a s s e d  by OLR 5 225 W U I - ~  i s  s l i g h t l y  l a r g e r  f o r  
t h e  SPCZ t h a n  i t  i s  f o r  t h e  SACZ, e x c e p t  i n  t h e  
l a s t  3-day p e r i o d  when t h e  SPCZ i s  v i r t u a l l y  
a b s e n t .  A l s o ,  f rom 10-24 J a n u a r y ,  i t  a p p e a r s  
t h a t  t h e  i n t e n s i t y  l e v e l  of t h e  SPCZ c o n v e c t i o n  
i s  somewhat  g r e a t e r  t h a n  t h a t  i n  t h e  SAC2 ( i . e . ,  
a l a r g e r  p e r c e n t a g e  o f  t h e  SPCZ a r e a  c o n t a i n s  
OLR 5 200 W m - ? ) .  

f i e  pres8,nt  s t u d y  u s e s  a c o m p l e t e  s e t  o f  
t 'nergy e q u a t i o n s ,  p a r t i t i o n e d  i n t o  zonn l  and 
e d d y  c o i n p o n r n t s ,  t o  examine  t h e  e n e r g e t i c s  o f  
t h  two a r e a s  shown i n  F i g .  1 .  % e  e q u a t i o n s  
a r c  i n  s p a c e  domain and  i i r e  the same a s  t h o s e  
p iv t>n  by  Rrennari  and  V i n c e n t  ( 1 9 8 0 ) .  To c o n -  
S r rv t .  s p n c e ,  t h e y  a r e  n o t  r e p e a t e d  h e r e ;  how- 
i ' v e r ,  t d r  c o n v e n i e n c e  t h e y  a r t .  g i v r n  ht,low i n  
( l a ,  b )  i n  s y m b o l i c  form.  Bt*cnusc. t h e  a r e a s  a r e  
s m a l l ,  b o t h  i n  l o n g i t u d i n a l  and l a t i t u d i n a l  
e x t e n t ,  t h e  b u d g e t s  : l s s o c i a t e d  w i t h  t h e  z o n a l  
fo rms  o f  r n e r g y  h a v e  l i t t l e  u r  n o  m r a n i n g .  
H e n c e ,  t h ? y  a r e  n o t  p r e s e n t e d .  T h e  eddy  fo rms  
o f  rnerrgy a r e  d e r i v e d  f r o m  a g r i d  p o i n t ' s  
d e p a r t u r e  f rom t h e  z o n a l  a v e r a g e  o v e r  a 5 d e g r e e  
l a t i t u d e  b e l t .  The e q u a t i o n s  a r e :  

DAE = CA - CE + G E  + BAE (1:1) 

DKE = - CK + CE + BKk: + KKE ( l b )  

w l i e r r  DAE .ind DKE arc. t h ' ?  l o c a l  r a t e  o f  cllang:r, 
o f  e d d y  a v a i l a b l e  p o t e n t i a l  and  e d d y  k i n e t i c  
eii t ' rgy,  CA is t h e  c o n v e r s i o n  o f  z o n a l  a v . i i l n b l e  
p o t e n t i a l  t o  e d d y  a v a i l a b l e  p o t e n t i a l  e n e r g y ,  CE 
i s  t h e  c o n v r r s i o n  of eddy  a v a i l a b l e  p o t e n t i a l  t o  
e d d y  k i n r t i c  e n e r g y ,  CK is  t h e  c o n v e r s i o n  o f  
z o n a l  k i n e t i c  t o  e d d y  k i n e t i c  e n e r g y ,  DAE a n d  
B K E  a r e  t h e  b o u n d a r y  t r a n s p o r t s  o €  e d d y  a v a i l -  
a b l e  p o t e n t i a l  a n d  e d d y  k i n e t i c  r n e r g y ,  G E  i s  
t h e  g e n e r a t i o n  of  e d d y  a v a i l a b l e  p o t e n t i a l  
e n e r g y ,  a n d  R K E  is t h e  sum o f  t h e  d i s s i p a t i o n  o f  
e d d y  k i n e t i c  e n e r g y  (DE) a n d  t h e  b o u n d a r y  t r a n s -  

p o r t  of  eddy  g e o p o t e n t i a l ,  B S E  (work  d o n e ) .  A l l  
of t h e  t e r m s  i n  ( l a ,  b )  w e r e  computed  f rom t h e  
d a t a  s o u r c e  d e s c r i b e d  b e l o w  e x c e p t  f o r  GE a n d  
K K F : .  R e y  w e r ~  c a l c u l a t 1 3 d  a s  t h e  r e s i d u a l s  i n  
t h e i r  r e s p e c t i v e  r q u a t i o n s .  T h u s ,  t h r y  n o t  o n l y  
r r p r e s r n t  t h e  p r o c e s s e s  m e n t i o n e d  abov' . ,  b u t  , 

t h e y  a l s o  a b s o r b  a n y  e r r o r s  f rom cnmputed  t ,*rms 
a n d  c o n t . q i n  any  s u b g r i d - s c a l e  e f f e c t s .  

(NASA-CR-ldOo 48) C G M E A E I S C N  EEZ li EEN THX 
S C U T H  PACIFIC C C N V E E G L K C E  ZCPE A B D  S O U T H  
AZLANTIC C C N Y E R G E P C E  ZCNE IN J A N U A R Y  1 9 7 9  
(Purdue Univ.) 4 p Unclas  
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F i g .  1 .  Time-ave raged  o u t g o i n g  longwnve  r a d i a t i o n  
(1c.f t p m e l s )  a n d  SAG! ( r i g h t  I ' ane ls ) .  

The. p r i m a r y  d a t a  s o u r c e  u s e d  i n  t h i s  s t u d y  
i s  t h e  u p p e r  a i r  d a t a  s e t ,  o r i g i n a l l y  p r o d u c e d  
by ECHWF from L e v e l  111-b a n a l y s e s .  Some modiEi-  
c a t i o n s  were made t o  t h e s e  d a t a  a n d  a r e  d e s -  
c r i b e d  by V i n c e n t  (1982) a n d  Huang and V i n c e n t  
( 1 9 8 5 ) .  I n  b r i e f ,  t h e  d a t a  h a v e  b e e n  g r i d d e d  a t  
i n c r e m e n t s  of 5 "  l a t / l o n  a t  e a c h  m s n d a t o r y  p r r s -  
s u r e  l e v e l  E r o m  1000 to  100 mh. The v a r i a b l e s  
u s e d  i n  t h e  p r e s e n t  s t u d y  c o n s i s t  o f  a n a l y z e d  
v a l u e s  of mean s e a  l e v e l  p r e s s u r e ,  g e o p o t e n t i a l  
he igh : ,  and  h o r i z o n t a l  w ind  c o m p o n e n t s ;  t empera -  
t u r e s  c o m p u t e d  h y d r o s t a t i c a l l y  Erom t h e  analyztnd 
h e i g h t s ,  a n d  v e r t i c a l  m o t i o n s  computed  k i n e l n d t i -  
c a l l y  f rom t h e  a n a l y z e d  w i n d s  u s i n g  an  O ' B r i c n  
( 1 9 7 0 )  a d j u s t m e n t  scheme o f  no n e t  mass € l u x  i n  
a c o l u m n .  The d a t a  f o r  0000 a n d  1200 GMT h a v e  
b e e n  d v e r a g e d ;  t h e r e f o r e ,  o n l y  d a i l y  v a l u e s  have 
b e e n  u s e d  t o  compute  e n e r g y  q u a n t i t i e s .  

2 .  RESULTS AND DISCUSSION 

R e s u l t s  o f  t h e  day - to -day  v e r t i c a l l y -  
i n t e g r a t e d  a r e a - a v e r a g e d  e n e r g y  t e r m s  f o r  t h e  AE 
a n d  KE b u d g e t s  o f  t h e  SPCZ a rea  a r e  g i v e n  i n  
F i g .  2 .  I t  i s  s e r n  t h a t  e d d y  k i n r t i c  e n e r g y  
c o n t e n t  ( K E )  i s  g r e a t e r  t l ian eddy  a v a i l a b l e  
p o t e n t i a l  e n e r g y  c o n t e n t  (AE) t h r o u g h o u t  t h e  
p e r i o d .  A E  shows  R g r a d u a l ,  b u t  s low d e c r e a s e  
u n t i l  a f t e r  22  J a n u a r y  when i t  d e c r e a s e s  r a p i d l y .  
KE o s c i l l a t e s ,  r e a c h i n g  a maximum on 22 J a n u a r y  
b e f o r e  d e c r e a s i n g  r a p i d l y .  T h u s ,  b o t h  AE a n d  KE 
show l a r g e  l o s s e s  b e g i n n i n g  a t  a b o u t  t h e  t i m e  
t h e  SPCZ i s  i n  a d e c a y i n g  s t a t e .  
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' l ' l i t ,  i n d i v i d u a l  t e r m s  i n  t h e  AE budyc*t rqua- 
t i o n  art :  g e n e r a l l y  s m a l l  ( n e a r  z e r o )  t h r o u f ; h o u t  
t h r  p e r i o d  e x c e p t  f o r  CE and t h e  r e s i d u a l ,  GE.  
Hosed on t h e s e  t i :rms, i t  a p p e a r s  t h a t  AE i s  gen-  
e r a t e d  by d i n b a t i c  h e a t i n g  ( p r r s u m a b l y  l a t e n t  
Iii.at r r l t , n s e ,  s i n c e  t h e  l a r g e s t  v a l u e s  n c c u r  
when t h e  SPCZ i s  m o s t  c o n v e c t i v e l y  a c t i v e )  and  
is i m m e d i a t e l y  c o n v e r t e d  t o  e d d y  k i n e t i c  e n e r g y  
by : h e r i n a l l y - d i r r c t  c i r c u l a t i o n s .  The m o s t  
i n t e n s e  a c t i v i t y  t a k e s  p l a c e  d u r i n g  t h e  € i r s t  
h i l f  of t h e  p e r i o d  a n d  t h P r e  i s  a w c a t  r e s u i - -  

ge i i c r  fr-om a b o u t  11-24 J a n u a r y .  A f t r r  24 
.J:iiiiiary :11 1 of  t h e  b u d g e t  t e r m s  n r r  smal  1.  

l h ~ .  KI.: b u d g e t  t e rm i n  F i g .  2 show t h a t  t h r  
p r i m a r y  s i n k  f o r  t h e  s o u r c e  d u e  t o  CE i s  R K E .  
A l t h o u g h  B':tE i s  n o t  shown b e c a u s e  c)f i t s  s e n s i -  
t i v i t y  t o  s m a l l  e r r o r s ,  v a l u e s  w e r e  computed  and  
t h e  t e rm was found  t o  be a s o u r c e  o f  KE a t  a l l  
t i m e s ,  e x c e p t  f o r  one d a y  ( t h e  maximum v a l u e  
obt:liniad was  2 . 9  Wm-2 a n d  v a l u e s  g e n e r a l l y  were  
b e t w e e n  1 and 2 Wm-2). Thus, i t  a p p e a r s  t h a t  
t h e  d i s s i p a t i o n  p o r t i o n  o f  R K E  was ,in i m p o r t a n t  
s i n k  and  t h a t  t h e  p r i m a r y  e n e r g y  c y c l e  c o n s i s t e d  
of  3 g e n e r . 1 t i o n  o f  AE,  a c o n v e r s i o n  of AE t o  KE 
c l ~ ~ d  a d i s s i p a t i o n  of  K E ,  w i t h  t h e  p o s s i b i l i t y  
t h a t  B ' i E  was a l s o  a main s o u r c e  o f  KE:. 
N o n r t t i e l e s s ,  a t  times i t  i s  s e e n  t h a t  t h e  CK 
c o n v e r s i o n  a n d  t h e  BKE b o u n d a r y  f l u x  m k e  
i m p o r t a n t  c o n t r i b u t i o n s  t o  t h e  KE biidg' t .  
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P i x .  2.  Time se r ies  of s p a c e  domain  eddy  n v a i l -  
a b l e  p o t e n t i a l  a n d  eddy  k i n e t i c  e n e r g y  
c o n t e n t s  and  b u d g e t  terms f o r  t h e  SPC% 
area for  10-27 J a n u a r y  1 9 7 9 .  

F i g u r e  3 shows t h e  t i m e  sequenct? o f  t h e  AE 
a n d  KE b u d g e t s  f o r  t h e  SACZ a r e a .  A s  f o r  t h e  
SPCZ a r e a ,  t h e  v a l u e s  o f  KE c o n t e n t  w i t h i n  t h e  
SAC2 e x c e e d  t h o s e  o f  AE c o n t e n t .  A l t h o u g h  t h e  
m a g n i t u d e s  o f  AE a r e  n e a r l y  the same i n  e a c h  
a r e a ,  v a l u e s  of  KE i n  t h e  SACZ a r e  a p p r o x i m a t e l y  
50% l e s s  t h a n  t h o s e  i n  t h e  SPCZ. A l s o ,  t h e r e  i s  
some i n d i c a t i o n  of  a weak d e c r e a s e  i n  b o t h  AE 
a n d  KE i n  t h e  SAC2 near  t h e  m i d d l e  of  t h r  
p e r i o d .  In c o n t r a s t  t o  t h e  SPCZ, t h e r e  is n o t  a 
d e c r e a s e  i n  e i t h e r  AE or K E  a t  t h e  e n d  of t h e  
p s r i o d .  The l a t t e r  f a c t  i s  i n  a g r e e m e n t  w i t h  
t h e  r e s p e c t i v e  l e v e l s  of  c o n v e c t i v e  a c t i v i t y  as 
i n d i c a t e d  by t h e  OLR c h a r t s  i n  F i g .  1. 

The i n d i v i d u a l  e n e r g y  b u d g e t  t e r m s  i n  Fig.  
3 a r e  g e n e r a l l y  l ess  t h a n  t h e i r  c o u n t e r p a r t s  i n  
F i g .  2 .  N e v e r t h e l e s s ,  t h e  AE b u d g e t  r e s u l t s  for  
t h e  SACZ a r e  s i m i l a r  t o  t h o s e  f o r  t h e  SPCZ i n  
t h a t  t h e  p r i m a r y  b a l a n c e  i s  b e t w e e n  G E  a s  II 

s o u r c e  and  CE a s  a s i n k .  I n  t h e  KE b u d g e t  f o r  
t h e  SACZ, h o w e v e r ,  t h e  h a l a n c e  i s  n o t  n e c e s s a r -  
i l y  b e t w e e n  CE and RKE a s  was t h e  c a s e  i n  t h e  
SPCZ. F r e q u e n t l y ,  t h e  h o u n d a r y  f l u x  t e r m ,  B K E ,  

4 1 ENERGY CONTENTS ( I O ~ J ~ - ~ )  
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F i g .  3 .  ' I ' i m c  series of :,pace domain  eddy  av::i l-  
a h l c  p o t e n t i a l  and e d d y  k i n e t i c  c 'nergy 
c o n t e n t s  a n d  b u d g e t  terms for  t h e  SACZ 
area for  10-27 J a n u a r y  1 9 7 9 .  

a c t s  7 s  an  i m p o r t a n t  s o u r c e  of e n e r g y ,  t o g e t h e r  
w i t h  C l i ,  t o  o f € s e t  t h e  s i n k  due  t o  d i s s i p a t i o n  
( a s  for  t h e  SPCZ, B ; E  v a l u e s  i n  t h e  SAC2 w e r e  
p o s i t i v e  arid g e n e r n l l y  1-2 Wm-2) .  

A s  1iott.d i n  t h e  I n t r o d u c t i o n ,  b a n g  i n d  
Vincent (1983)  found  i t  a p p r o p r i a t e  a n d  mean ing-  
f u l  to  c o m p o s i t e  t h e  r e s u l t s  f o r  tht! SPCZ a r e a  
i n t o  tlirt?P t i m e  g r o u p s ,  e a c h  b a s e d  on  d i f f e r e n t  
s t a g e ' s  o f  t h e  SPCZ c o n v e c t i v e  a c t i v i t y .  The 
e n e r g y  c y c l e s  f o r  e a c h  o €  t h e s e  s t a g e s  is shown 
i n  F i g .  4 .  F o r  c o m p a r i s o n ,  thr? same t h r e e  
p e r i o d s  w e r e  u s e d  t o  c o m p o s i t e  t h e  SACZ r e s u l t s ,  
wh ich  a l s o  a r e  shown i n  F i g .  4 .  I n  t h e  f i r s t  
p e r i o d ,  10-18 J a n u a r y ,  t h e  m a i n  f l o w  o f  e n e r g y  
i n  t h e  SPCZ c o n s i s t s  a g e n e r a t i o n  o f  AE by d i a -  
b a t i c  h e a t i n g ,  a c o n v e r s i o n  of AE t o  KE by 
t h e r m a l l y - d i r e c t  c o n v e c t i o n s ,  a n d  a loss o f  K E ,  
p r e s u m a b l y  d u e  t o  d i s s i p a t i o n .  The r e m a i n i n g  
t e r m s  do not make s i g n i f i c a n t  c o n t r i b u t i o n s .  I n  
t h e  SAC2 a s i m i l a r  c y c l e  e x i s t s ,  h o w e v e r ,  CK a n d  
B K E  r e p r e s e n t  a d d i t i o n a l  s o u r c e s  o f  KE wh ich  a r e  
i m p o r t a n t .  I t  i s  i n t r r e s t i n u .  t o  n o t e  t h a t  a n  
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F i g .  4 .  T ime-ave raged  s p a c e  domain  b u d g e t s  of 
eddy  a v a i l a b l e  p o t e n t i a l  a n d  eddy  k i n e t i c  
e n e r g y  f o r  t h e  SPCZ a n d  SAC2 a r e a s  f o r  
t h e  p e r i o d s  shown. 

- 
e x p o r t  o f  KE t a k e s  p l a c e  f r o m  t h e  SPCZ, w h i l e  an 
i m p o r t  o c c u r s  w i t h i n  t h e  SACZ, e a c h  a t  a b o u t  0 .5  

f r o m  t h e  SPCZ i s  h e l p i n g  t o  m a i n t a i n  t h e  KE 
c o n t e n t  i n  t h e  SACZ. I n  t h i s  c o n t e x t ,  i t ’ s  
w o r t h  n o t i n g  t h a t  a GCM e x p e r i m e n t  by K a l n e y  and 
Mo ( 1 9 8 5 )  showed t h a t  l a t e n t  h e a t i n g  i n  t h e  
S o u t h  P a c i f i c  had a n  i m p o r t a n t  b e a r i n g  on t h e  
s t r e n g t h  o f  t h e  SACZ. O b v i o u s l y ,  t h e  
i n t e r a c t i o n  b e t w e e n  t h e  SPCZ and  SACZ r e q u i r e s  
f u r  t h e  r s t u d y  . 

P e r h a p s ,  some o f  t h e  e d d y  k i n e t i c  e n e r g y  

D u r i n g  t h e  s e c o n d  p e r i o d ,  19-21, J a n u a r y ,  
t h e  m a i n  e n e r g y  c y c l e  i n  b o t h  c o n v e r g e n c e  z o n e s  
c o n s i s t s  o f  a g e n e r a t i o n  o f  A E ,  c o n v e r s i o n  t o  KE 
by CE a n d  a l o s s  o f  KE d u e  t o  K K E .  Boundary  
t r a n s p o r t s  a n d  o t h e r  c o n v e r s i o n s  a r e  n o t  i tnpor- 
t a n t .  A s  f o r  t h e  f i r s t  p e r i o d ,  t h e  i n t e n s i t y  of 
t h e  e n e r g y  c y c l e  is g r e a t e s t  i n  t h e  S W Z .  I n  
t h e  l a s t  p e r i o d ,  25-27 J a n u a r y ,  t h e  e n e r g y  t r a n s -  
f o r m a t i o n s  i n  b o t h  r e g i o n s  a r e  c o n s i d e r a b l y  
w e a k e r  t h a n  i n  p r e v i o u s  p e r i o d s .  I n  t h e  SPCZ 
t h e r e  i s  a n  i n s i t u  loss  of  K E  wh ich  a p p e a r s  t o  
b e  d u e ,  i n  p a r t ,  t o  a g r a d u a l  w e a k e n i n g  w i t h  
time o f  t h e  c o n v e r s i o n  by  CE. The s o t e l l i t e  
i m a g e r y  shown i n  F i g .  1 v e r i f i e s  t h a t  d e e p  
c o n v e c t i o n  i s  no l o n g e r  p r e s e n t  o v e r  much o f  t he  
S o u t h  P a c i f i c ,  h e n c e  t h e r e  i s  n o  s o u r c e  o f  AE 
t h r o u g h  l a t e n t  h e a t i n g .  T h i s  n o t  o n l y  h a s  a 

d i  r e t ‘ t  i iepact on t l le r e s e r v o i r  o f  A E ,  wh ich  c a n  
bt>cwnc a v e i  l a b l e  for c o n v e r s i o n  t o  K E ,  b u t  a l s o  
i n d i r e c t l y  a f f e c t s  o n e  o f  t h e  p r i m a r y  mechan i sms  
r r s p o n s i b l v  f o r  t h e r m a l  l y - d i r e c t  c i r c u l o t  i o n s  
( i . e . ,  warm r i s i n g  d u e  t o  l a t e n t  h e a t i n g ) .  
A g a i n ,  a s  i n  t h e  f i r s t  p e r i o d ,  t h e  e x p o r t  of K E  
f rom t h e  SPCZ i s  a p p r o x i m a t e l y  e q u a l  t o  t h e  
i m p o r t  i n t o  t h e  S A C Z ,  a n d  t h e s e  v a l u e s  of BKE 
make s i g n i f i c a n t  c o n t r i b u t i o n s  t o  t h e  KE b u d g e t s  
o f  t h e i r  r e s p e , c t i v e  r e g i o n s .  
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